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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve a cell characteristic of a solid 
electrolyte fuel cell SOFC, reduce an in-plane temperature difference, and 
reduce the sealing area and a sealing place of a cell stack by performing a 
straightening means on a reaction gas inflow part, and uniformizing the flow of 
gas to a gas reaction area of an electrode. 

SOLUTION: In a separator 1 1 of an SOFC, a recessed part 12 is arranged by 
leaving its periphery, and a single gas introducing hole 13 and two gas 
discharge holes 14 are bored in the recessed part 12 by penetrating through the 
obverse and reverse, and a straightening plate 15 is arranged between the gas 
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introducing hole 13 and an air electrode 4 area. Three gas flow holes 17 are 
arranged in a peripheral projecting part 16. Though a cell stack is 
constituted by laminating a separator 1 1 and an electrolyte layer 2 of a unit 
cell 1 , the holes 17, the hole 13 and the holes 14 to constitute gas flow 
passage when laminated in both side parts are arranged in the electrolyte layer 
2, and porous films of a fuel electrode and an air electrode 4 are formed on 
its obverse and reverse. 
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(54) SOLID ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a cell characteristic of a solid 
electrolyte fuel cell SOFC, reduce an in-plane temperature difference, 
and reduce the sealing area and a sealing place of a cell stack by 
performing a straightening means on a reaction gas inflow part, and 
uniformizing the flow of gas to a gas reaction area of an electrode. 
SOLUTION: In a separator 1 1 of an SOFC, a recessed part 12 is 
arranged by leaving its periphery, and a single gas introducing hole 13 
and two gas discharge holes 14 are bored in the recessed part 12 by 
penetrating through the obverse and reverse, and a straightening 
plate 15 is arranged between the gas introducing hole 13 and an air 
electrode 4 area. Three gas flow holes 17 are arranged in a peripheral 
projecting part 16. Though a cell stack is constituted by laminating a 
separator 1 1 and an electrolyte layer 2 of a unit cell 1, the holes 17, 
the hole 13 and the holes 14 to constitute gas flow passage when 
laminated in both side parts are arranged in the electrolyte layer 2, and porous films of a fuel electrode and 
an air electrode 4 are formed on its obverse and reverse. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention improves the flow of the gas from a gas 
manifold to each electrode of SOFC about the solid electrolyte fuel cell (it outlines Following SOFC) of a monotonous 
method. 
[0002] 

[Description of the Prior Art] To the stack structure which carried out the laminating of the unit cell which consists of a 
fuel electrode whose electrolyte layer of a tabular is pinched, and an air electrode to the collector through the separator 
which served both as the gas passageway, the gas manifold of the monotonous method SOFC is the gas distribution 
room which had the function which supplies reactant gas (fuel gas, air) equally in each unit cell, is attached in the side 
which carried out the laminating of the cell, and can connect a gas supply pipe now. 

[0003] Then, there are an extemal manifold method and an internal manifold method by the fuel gas and the air supply 
method to each unit cell. An extemal manifold method is the method of supplying fuel gas and air from the outside of a 
separator board, respectively, and an internal manifold method is the method of estabUshing fuel gas and an air supply 
path in the interior of a separator board. 

[0004] As shown in drawing 5 , the matter which has the permeability of oxygen ion is used as the electrolyte layer 2, 
and as the above-mentioned unit cell sandwiches this, it arranges the air electrode 4 and the fuel electrode 3 which are 
an oxidizer pole, and is constituted. Generally porous nickel or nickel, and the cermet of a stabilized zirconia are used 
in material with the fuel electrode 3 strong against the reducing atmosphere of hydrogen. In material with the air 
electrode 4 stable at an oxidizing atmosphere, the perovskite type oxide which generally used lanthanum covar 
tightness (LaCo03) and lanthanum comics NETO (LaMn03) as the parent is used, and electronic conductivity is raised 
as a solid solvation object which replaced a part of La by calcium or Sr in actual use. On the other hand, the yttria 
stabilized zirconia (YSZ) excellent in the permeability of oxygen ion is used for the electrolyte layer 2. In ordinary 
temperature, the permeabiUty of oxygen ion is a low, and raises the operating temperature of SOFC to about 1000 
degrees C, and this matter is used on penetrable high conditions. 

[0005] To be the precise film which lets only the oxygen ion from which the electrolyte layer 2 protects transparency of 
gas about the physical properties of these three films pass is demanded, and to be porosity so that gas may tend to enter 
to the interior about two electrodes is demanded. A unit cell 1 carries out the laminating of three kinds of fihns with 
such a property. 

[0006] The laminating of the above unit cells is carried out through the separator shown in drawing 6 , and it is 
considering as the stack structure. This separator 5 is the conductor which connects a unit cell in series, and, generally 
is LaCr03. The oxide which replaced a part of La and Cr by the system with alkaline earth metal (Sr, Mg, calcium, 
etc.) for the improvement of electronic-conduction nature and a degree of sintering or the nickel-aluminum alloy, the 
nickel-Cr alloy, etc. are used. Moreover, since this separator serves as the gas passageway, a slot is established in a 
front face and it is made to pass reactant gas. The laminating of a unit cell and the above separator which distributes 
fuel gas and air (oxidizer gas) to each unit cell is carried out by turns, and it constitutes as a stack (layer built cell) of a 
double layer. 

[0007] It is as having explained previously that there were two kinds of these gas distribution structures, an extemal 
manifold method and an internal manifold method. 

[0008] In the internal manifold SOFC, separator is the structure of one apparatus which has the function of oxidizer 
gas, for example, air, and the air supply and exhaust of fuel gas, distribution, and electrical installation. Therefore, the 
hole of the air supply and exhaust of gas can open in the side section of separator, air supply and exhaust of the gas is 
carried out to the electrode side of a unit cell from this hole, and further, in order to distribute gas to all the comers of 
an electrode side equally, the slot is given to the electrode side. Moreover, the hole of gas air supply and exhaust can 
open in the periphery of the solid electrolyte layer of a unit cell, this hole is connected with lengthwise in the process 


which carries out the laminating of the separator to a unit cell, and each gas air-supply-and-exhaust path is formed in 
the interior of a stack (refer to drawing 6 ). In order to make it air not mixed with fuel within a stack, the method of 
making the spacer of a zirconia or a heat-resistant metal placed between seal states between the periphery sections of 
the front face of separator and the periphery sections of the solid electrolyte layer of a unit cell which meet the fuel 
electrode side of a unit cell as a mechanical seal method etc. is taken. 

[0009] in order to supply air and fuel gas in the external manifold SOFC -- the periphery -- air - business -- an external 

manifold and fuel gas - business it is form of forming an external manifold 

[0010] 

[Problem(s) to be Solved by the Invention] Since that there is much seal section which is needed by putting in the 
above-mentioned gas manifold and the feeding-and-discarding pore of fuel, and the feeding-and-discarding pore of air 
adjoined, there was a problem which is easy to carry out cross leak. 

[00 11] Furthermore, since recessing occurs in the separator of the above-mentioned manifold SOFC, it will become 
expensive and will become a cost rise. Without having been made in view of the above-mentioned point, and not 
necessarily taking the high structure of workability, such as a slot, to separator, this invention can equaUze the flow of 
the gas to an electrode, and aims at offering new SOFC which can reduce a sealing-surface product and a seal part with 
an internal manifold. 
[0012] 

[Means for Solving the Problem] the plate-like unit cell which arranges a fuel electrode and an air electrode and 
becomes so that the sohd-electrolyte layer of the solid electrolyte fuel cell of this invention may be pinched in order to 
solve the above-mentioned technical problem, and the gas introduction which distributes reactant gas to each electrode 
side - while preparing a hole -- the aforementioned gas introduction - it is characterized by to carry out the laminating 
of the separator equipped with the gas rectification means between the gas reaction zones of the aforementioned 
electrode by turns, and to consist of holes 

[0013] Since it is the above-mentioned composition, reactant gas flows equally all over each electrode by the 
rectification means, moreover, the feeding and discarding of reactant gas - one place of a hole with a respectively 
comparatively small hole - good — the introduction — the area of a hole is markedly boiled compared with the 
conventional thing, and since it may be narrow, it may have few sealing-surface products and seal parts 
[0014] Furthermore, it is not necessary to necessarily estabUsh a slot in separator. 
[0015] 

[Embodiments of the Invention] Hereafter, the form of implementation of this invention is explained in detail based on 
a drawing. In addition, the explanation is omitted using a sign with the same, same member as the conventional 
example. The feature of this invention is in the separator which constitutes SOFC. The plan of separator 1 1 is shown in 
drawing 1 (a), as shown in drawing, separator 1 1 leaves the circumference and a crevice 12 forms it — having - a 
crevice 12 ~ one gas introduction -- a hole 13 and two gas discharge holes 14 - the front reverse side ~ penetrating - 
puncturing --**** - gas introduction— the straightening vane 15 is formed between the hole 13 and air electrode 4 
zone Moreover, three gas-stream through-holes 17 are formed in the surrounding heights 16. Then, although the 
laminating of the electrolyte layer 2 of the unit cell shown in this separator 1 1 and drawing 1 (b) is carried out and a 
cell stack is constituted, when a laminating is carried out to the both-sides section at the electrolyte layer 2, the hole 17, 
the hole 13, and hole 14 which constitute a gas-stream path are prepared, and the porous film of the fuel electrode 3 (a 
drawing rear face) and the air electrode 4 is formed in the front reverse side. When a laminating is carried out and a cell 
stack is constituted, in response to the press force, the seal of the reactant gas is carried out in the heights side and the 
2nd page of an electrolyte layer of separator 1 1 . 

[0016] next, it is typically shown in drawin g 2 as an example of a straightening vane 15 - as - gas introduction - a 
triangular tabular body is faced in the direction of a reactant gas style right-angled between a hole 13 and a reactant gas 
zone, and the base is made into a depression side, backward tilting of the vertex is made in the direction of a gas 
stream, and it prepares The quality of the material of this body is the same quality of the material 3 as separator, i.e., 
LaCrO. It is the oxide or nickel system alloy of a system. 

[0017] moreover, the operation form of everything [ drawing 3 ] but this invention - it is - gas introduction of 
separator 1 1 - it faces in the direction of a gas stream, and it intervenes in piles between a hole 13 and a reactant gas 
zone, and the field is established for about three wire gauzes 18 in it The quality of the material of a wire gauze is an 
nickel-aluminum alloy. 

[0018] drawing 4 - the example of apphcation of an external manifold method ~ it is — drawing 4 (a) — flat-surface 
explanatory drawing of the separator 21, and drawing 4 (b) ~ a part of the cell stack 31 — it is sohd explanatory 
drawing In drawing, the air supply pipe 22 and exhaust pipe 23 which are reactant gas can be prepared in the side of a 
cell stack, and the supply pipe 24 and exhaust pipe 25 of fiiel gas are prepared in other sides. Reactant gas is 
horizontally supplied to a field from the side of each separator 21. Reactant gas flows uniformly to the gas reaction 


zone of the electrode of a unit cell 1 by the straightening vane 26 and the outlet side straightening vane 27 of an 
entrance side. In addition, a sign 28 is a spacer for a laminating. In the above-mentioned explanation, although the 
straightening vane was prepared in separator 11, even if it prepares in the electrolyte layer 2 side of a unit cell, an 
equivalent effect is done so. 

[0019]* As mentioned above, although 1 operation form of this invention was explained, even if this invention has a 
design change in the range which is not necessarily limited to this operation form and does not deviate from a summary 
etc., it is included in this invention. 
[0020] 

[Effect of the Invention] By [ of this invention ] giving a rectification means at least to the reactant gas inflow section, 
the flow of the gas to the gas reaction zone of an electrode can be equaUzed, and effects, such as improvement in a cell 
property and reduction of the temperature gradient within a field, are done so. 

[0021] Moreover, by the internal manifold type, a sealing-surface product and a seal part can be reduced. 

[0022] Furthermore, it is not necessary to necessarily take the high structure of workability, such as a slot, to separator. 


[Translation done.] 


